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Fir  e s sent ia l  oi l  is  widely  used as  a raw mater ia l  for the production of synthetic  camphor ,  and its medi -  
ca l  propert ies  have long been known. This  explains the interest  in the compos i t ion  of all  the components  of fir 
oi l .  There  is v e r y  l i t t le  information on the phenols  of the e s sent ia l  o i l s  of c o n i f e r s ,  and it is known only [1] 
that o - ,  m - ,  and p - c r e s o l s  have been  found in the e s sent ia l  o i l  of tKnus s i l v e s t r i s  growing in Finland. 

We have Investigated the phenols  i so lated f r o m  the e s sent ia l  o i l  of Abies  s ib ir i ca  Ldb. growing in K r a s -  
n o y r a s k  t err i tory .  The e s s e n t i a l  o i l  was  obtained in the Po ima ! e s p r o m k h o z  [ forestry  farm].  The phenols 
w e r e  extracted f r o m t h e  e s s e n t i a l  o i l  by a standard method [2], their yie ld being 0.1570 on the oi l .  The c o m -  
pos i t ion of the phenols  w~ts determined by the GLC method on a LKhM-72 chromatograph  with a thermal  con-  
ductivity detector .  Ana lys i s  was  per formed  on a 3000 × 4 m m  co lumn with Apiezon L as  s tat ionary liquid phase ,  
deposi ted In an amount of 15% on C h r o m o s o r b  W with a grain s i z e  of 0 .250-0.315 ram. The co lumn was  heated 
with p r o g r a m m i n g  of the t empera ture  f r o m  85°C to 340°C at the rate  of 2.5°CAnin. The t emperature  of the de-  
t ee ter  was  250°C and that of  the evaporator  285°C, and the rate  of f low of c a r r i e r  gas (helium) was  75 m l / m i n .  

All  the phenols  w e r e  identified by additions of the pure subs tances .  The re la t ive  retent ion t i m e s  and the 
quantitative c o m p o s i t i o n  of the phenols ,  ca lculated by the method of internal  normal i za t ion  with r e s p e c t  to the 
areas  of the peaks ,  a r e  given below: 

Phenol Relative Amount, % 
retention 
time 

Phenol 0.48 0.30 
XI 0,55 1,04 
o-Cresol 0,58 1,54 
m-Cresol 0,59 5,73 
~ -Cresol 0,64 1,91 

uaiacol 0,68 1,08 
X 2 0,70 0,52 
2,4-Dimethylphenol 0,73 1.18 
2,6-Dimethylphenol 0,75 5,87 

3.36 2,5-Dimethylphen01 + ethylphenol 0.82 
3,5-Dimethytphenol 0,86 8.90 
2,3-Dimethylphenol 0.89 7.84 
Xs 0,90 8.71 
Pyroc ateehol 0.93 8.7 -~ 
FIydroquinone t ,00 1.67 
tert-Butylphenol . . 1.05 4.1 I 
2,4,6-Trimemylpnenol I, 10 9.31 
Resorcinol 1,13 5,64 
2-Methylresoreinol 1,17 9.85 
3,4,5-Trimethylphenol 1,19 Traces 
p-n-Butylphenol 1,23 1,99 
X4 1,27 3.10 
Dimethylresorcinol 1,31 2.37 

1,33 2,00 X= 
Eflaylresoreinol 1,38 1.05 
X s 1,45 0,24 
t5 -Naphthol 1,48 0,16 
Xr 1,52 0,20 
ct-Naphthol 1,57 0,39 
Pentamethylphenol 1,63 0,17 

The r e s u l t s  of the invest igat ion showed that the composition of the phenols of the essential oil of Abies  
sibirica is extremely complex. The uumber of phenols detected was 32, among which the mai u components are  
3,5-dimethylphenol, 2,3-dimethylphenol, pyrocatechol, 2,4,6-trimcthylphenol, 2-methylresorcinol ,  and the un- 

identified compound X 5. 
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The sesqu i te rpene  lactone cnicin has been isolated f r o m  the epigeal  par t  of Centaurea  s q u a r r o s a  (family 
Composi tae)  [1]. 

In the p resen t  paper  we p ropose  a method for  the quanti tat ive determinat ion of cnicin consis t ing in the ex-  
t r ac t ion  of the combined lactones  f r o m  the plant r a w  ma te r i a l  by the method descr ibed  [1], its ch romatograph ic  
separa t ion ,  and the de terminat ion  of the lactone in the eluate by a mic romethod  of vo lumet r ic  ana lys i s .  The 
comple teness  of ext rac t ion  was checked chromatograph ica l ly  on "Silufol" plates in the solvent  s y s t e m  ch lo ro -  
f o r m - e t h a n o l  (9 : 1). The cnicin was sepa ra t ed  f r o m  the accompanying  subs tances  in a thin fixed l ayer  of s i l ica  
gel in the s a m e  sys tem.  On elution with c h l o r o f o r m - e t b a u o l  (9 : 1) 97-99% desorpt ion was achieved.  The 
amount cnicin in the eluate was de te rmined  by an ac id ime t r i e  method a f te r  saponificat ion of the lactone with 
alkali .  

The op t imum conditions (concentration of a lkal i ,  solvent ,  t ime  of hydrolysis)  in which, in addition to the 
opening of the lactone r ing ,  hydrolys is  of the es te r  group of cnicin takes  place  were  de te rmined  by spec ia l  ex-  
pe r imen t s .  Then a g ram-equ iva len t  of cniein wUl be equal to half a g r a m - m o l e c u l e .  Below we give the r e su l t s  
of a s ta t i s t i ca l  t r e a t m e n t  of the de terminat ion  of mic roamount s  of cntcin (0.5-2.0 mg): 

n "x" S ~ S S-~ a ta, k ea Erel 
5 9 7 , 0 %  0,598 0,773 0.334 0.95 2,776 0,955 0,98% 

The amount  of cnicin in the r aw  ma te r i a l  was found in the following way: 10 g (weighed with an a c c u r a c y  
of 0.01 g) of the comminuted  a i r - d r y  r aw  ma te r i a l  was exhaust ively ex t rac ted  with 95% ethanol,  and the ex t rac t  
was evapora ted  to give the to ta l  laetones [1], which were  dissolved in 20 nd of ethanol. On a plate (13 × 18 cra) 
with a fixed layer  of s i l ica  gel (type KSK, par t i c le  s i z e  0.16-0.10 mm;  pH of a 10% aqueous solution 8.2), 0.3 
ml  of the ethanolic solution was deposited and ch roma tog raphy  was c a r r i e d  out in the s y s t e m  given above. On 
the s a m e  pla tes  was placed a , m a r k e r "  - 0.05 ml  of a 0.25% ethanolic solution of cnicin,  which was r evea led  
with a 1% solution of vanill in in concent ra ted  sulfur ic  acid (Rf 0.40). The laetone was eluted with 50 ml of the 
mix tu re  mentioned tn a Schott No, 4 funnel, the eluate was evapora ted  to d ryness ,  the r e s idue  was dissolved in 
1 ml  of ethanol, and 2 ml  of 0.01 N caust ic  soda solution was added and saponif icat ion ,gas p e r f o r m e d  for  5 min. 
The excess  of a lkal i  was back - t i t r a t ed  in the hot s ta te  [2] with a 0.01 N solution of hydrochlor ic  acid until the 
blue color  of the solution had d i sappeared  (indicator: thymolphthalein).  

The amount of cnicin in the raw ma te r i a l  (x, %) on the absolute ly  d ry  weight was calcula ted f r o m  the 
fo rmula  

10( v, %,~d" Vacid~ gal~E V., 
~ =  - ~a~ ] 

p. v3 Coo -- h~ 
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